Tracheal suctioning has been studied without considering rheological aspects of the viscosity of the sputum. The volume of the fluid which travels in a tube is determined by the internal cross sectional area of the tube or catheter size, the velocity or vacuum pressure and the viscosity of the fluid. We investigated the effects of viscosity during tracheal suctioning using mucus simulants. We collected a total of 250 ml of sputum from 79 tracheostomized adult patients. The viscosity of the sputum decreased from 13,571 to 4,714mPa・s while increasing the speed of rotation of the viscometer from 4 to 20 rpm. The results indicated that the sputum was pseudoplastic non-Newtonian fluid similar to most of the liquid foods. The results allowed us to use 2, 4 and 6% of potato-starch solutions as mucus simulant for in vitro experiments. The viscosity was the most influential on suctioning volume over catheter sizes and vacuum pressures. The results obtained from a series of various combinations of the vacuum pressure of -10, -20, -30 and -40kPa and the catheter size of 8, 10, 12, 14 and 16Fr indicated that the best combination was -30kPa and 12Fr catheter. In terms of volume of mucus simulants suctioning we concluded that the above combination was clinically relevant while avoiding excess aspiration of air from the lungs.

